Fatty acid synthase expression defines distinct molecular signatures in prostate cancer.
The androgen-regulated enzyme fatty acid synthase (FAS), required for de novo lipogenesis, is overexpressed in several cancers including prostate carcinoma and has been associated with aggressive disease. FAS expression was assessed in 81 prostate carcinomas, both by immunohistochemistry in tissue microarrays and by Affymetrix Hu95Av2 oligonucleotide arrays. Both FAS mRNA and protein were significantly overexpressed in prostate carcinomas compared with the corresponding normal tissue. FAS mRNA and protein expression increased substantially from normal to prostatic intraepithelial neoplasia, to low grade, to high grade, and to androgen-independent bone metastases. A significant correlation between FAS mRNA and protein expression was found in two thirds of the cases. In 17% of the cases, FAS protein levels were high despite low mRNA levels, and these tumors exhibited a distinct molecular signature when compared with tumors that did not express FAS protein. Whereas the latter group of tumors expressed some proapoptotic genes, tumors with high FAS levels overexpressed, among other genes, its transcriptional regulator, steroid regulator binding protein, and apolipoprotein E. These data demonstrate (1) the consistent overexpression of FAS in prostate carcinoma compared with the adjacent normal tissue, (2) a strong association between FAS and prostate tumor initiation and progression, (3) the highest FAS expression occurring in androgen-independent bone metastases, (4) the transcriptional and posttranscriptional regulation of FAS in the majority and in a subset of prostate cancers, respectively, and (5) most importantly, the identification by FAS expression of prostate tumors with unique molecular signatures and potentially diverse biologic behavior.